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009637855 

WPI Acc No: 1993-331404/199342 
XRAM Acc No: C93-146786 

Prepn. of 3- ( (R) -1- (substd. 

oxycarbonyloxy) ethyl) -4-substd, -2 -azetidinone - by reacting 

hydroxyethyl- substd. azetidinone and haloformate, in presence of pyridine®, 
for use as intermediates for penem type antibacterial agents 

Patent Assignee: TAKEDA CHEM IND LTD (TAKE ) 

Number of Countries: 001 Number of Patents: 001 

Abstract (Basic) :*;JP-T5239020: A */ 

Prepn. of 3 - ( (R) - 1-substd. oxycarbonyloxy) ethyl ) -4 -substd . 
-2 -azetidinone comprises reacting 3- ( (R) - 1 -hydroxyethyl ) -4, -substd. 
-2 -azetidinone and haloformate in presence of pyridine and cpd. of formula 
(I). (R = lower alkyl; n - 1-3). 

Organic solvents are pref. used in the prepn.. The organic solvents 
are ethers or esters. The n is 2 or 3 . R is substd. on 2- or 6- carbon. 
The R is methyl. Cpd. (I) is 2 . 6-lutidine . Cpd. (I) is 2 , 4 , 6-collidine . 

US E /ADVANTAGE - As intermediates for carbapenem and penem type 
antibacterial agents. The method gives 81-96%. 

In an example, (3R, 4R) -4-acetoxy-3 - ( (R) -1 -hydroxyethyl) - 
2-azetinodine (5.19g) was dissolved in dry THF (120 mlO, and 2, 6-lutidine 
(6.99 ml) and pyridine (0.48 ml) were added, the allyl chlorof ormate (3.18 
ml) was added and stirred at 30 deg.C. Every Ih allyl chlorof ormate (3.18 
ml) was added three times, then the' reaction mixt . was stirred at 30 
deg.C. for 2hr. . To the residue given by evapn. ethyl acetate (200 ml) and 
IN HC1 (50 ml) were added and stirred. The organic layer was sepd. and 
washed with satd. copper sulphate then satd. aq. sodium chloride, and 
dried with magnesium sulphuric anhydride. The residue given by evapn. was 
purified by silica gel column chromatography (silica gel, 140g; ethyl 
acetate: hexane - 1:2) to give (3R, 4R) -4 -acetoxy-3 - ( (R) -1- (allyl 
oxycarbonyloxy) ethyl) -2 -azetidinone as pale yellow oil* (6.95f, 90% 
yield). IR(Neat): 2980, 1790, 1750 cm-1; 1H-NMR (CDC13 ) delta: 1.46 (3H, d, 
J=6.2Hz), 2.12 (3H,S), 3.37 (lH,dd, J=l-4, 6.8Hz), 4.6-4.7 (2H.m), 5.12 
(lH,dq, J=6.8, 6.2Hz). 5.29 (lH,dq, J=10.4, 1.4Hz), 5.36 (lH,dq, J=17.4, 
1.4Hz). 5.35 (lH,d, J=1.4Hz), 5.94 (lH,ddt, J=10.4, 17.4, 5.8Hz), 6.53 
(1H, brs) . 
Dwg. 0/0 

Title Terms: PREPARATION; SUBSTITUTE; OXY; CARBONYLOXY; ETHYL; SUBSTITUTE; 

AZETIDINONE; REACT; HYDROXYETHYL; SUBSTITUTE; AZETIDINONE; HALOFORMATE; 

PRESENCE; PYRIDINE; INTERMEDIATE; PENEM; TYPE; ANTIBACTERIAL; AGENT 
Derwent Class: B03 

International Patent Class (Main) : C07D-205/08 

International Patent Class (Additional): B01J-031/02; C07B-061/00 
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(74)ftSA 





(54) IftWOZm 3- [ (R) - 1 - (e&*#**^#-;M-*'>) xf-* - 4-g&-2-y-t?^i>/><7) 
(57) [S*sj] SHitS 

[HWt] 3- [ (R) -1-fc KnJf-Vxf/u] -4- 
fipSTt»S*$*5-t«r»«ti-5 3- [ (R) -1 



-1- 



3- [ (R) -l-tKn^>xf;H - 
4 -SSI- 2 -TV**? J yt^D^lx^f/Vtfc, 

try yvta: 

Rte{£$T/Mvug£. ntei ft^L3tf>et& 
] -e$tt>£tiz>{k'&®<D itnt& 2 mu±t<o 

ft&TlzKfc^Z^tZft'&k-fZ. 3- [ (R) - 
1- -4-B 
ft- 2 -TH7&S VO»jSfc 

1 ffi*0>Siiifco 

[«*«4l ■n^2 4fett3-e&5»*«l4^L3fB 
[It** 5] R*S2*a[*5j:t56ttK:«»LT^6II** 
[»*«6l R^^^S-efe5lt*^ll^^L5fB^ 

[IS*JI7] try 2, 6-^f^yw#STi:S 

[!*#*8] t:°y yyt2,4, 6-3y^V<Z>#«ET»C 
[0 0 0 1] 

A^TOI^fF H Wi:lTtffl*3- [ (R) -1 

[0 0 0 2] 

[ (R) -l-t Kn^ri/xf/U] ^yw^^^ft^ 
TV^ 0 U&»U ^COfc Kn*i//l/*f±^rtiia^*3V^ 



^{SSXi: ITT y/M-^rv^/utf-zug, p h p 
/U/^*Affc^»<7>*ffltt (A) <B*£\ a«ftO-T 

y /w**s/*/U2i?=;WkW:j*5&*"i*o-r y 

yU/S^/uftt N -7 y yw**i/*/t'*^/i'ftOp5**S4 
»5 ic tt l ffio N HS *r <BIS-r £ &g ^ *> 5 t n& S ti 

T^<5 hfof^^yVX (Heterocycles) 25t 2 
2 11 (1 9 8 7)]. ffc^ft (B) £^nn 

y^^SfttE*. 4-^3vuTS /e°y ^yflRST-e^ 

□ n^p-^Fu^y^ffil/^O- ( p -n b n 

- (p-n hn^VvvV) ^^v'^.^^'^/^cDiR^^ 
7O%£rpCS>0 [^!if^> *y if tr^X^ 

yt-YT^T^ ^ v^/^V (Bulletin of the Ch 
eraical Society of Japan) 59i 1 3 6 31 (1 9 8 
6) joctt^f by^Fuy (Tetrahedron Le 

tters) 2 5% 2 7 9 31 (1984) ] N 

lit 2] 




(A) (B) 

(C) Sr^y^^ if V*r4T4 

* <i 3rzf \y^y<> (Bulletin of the Chemical Soc 
iety of Japan) 59i 1 3 6 31 (1 9 8 6) 

cx 4-^^^r^/t°y^ 
coo-ry/^^^/vto* (d) wt«d»L*»fej* 

iH\ N-7!lA'**^*^*=A# (E) *5,fctfN, 
O-b^ (7!;;v^^;^u) ft: (f) tfS£lc£ 

temmbfrito zzx\ m&xfromvimco-TV 
Ub3] 
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OH 

.OCOCH, 



CO 



0C00CH 3 CH=CH, 
^__^0C0CH 3 



CD) 



OH 

^L_^0C0CHs 
0 J-NCOOCH,CH=CH, 

(E) 



0C00CH,CH=CH, 
^JL^OCOCHj 

pJ-NCOOCHiCH^H, 

[0003] 

[ (R) -1 -fc Kn*S/:nfvU] -4-B&-2-T 

i-*fc>-fe3- [ (R) -1- 'I'tf-'l'* 
3:^/1/] -4-Blft-2-7i£^SV:'£ffiffi"C 

[0 0 0 4] 

KB*, 3- [ (R) -1-tKo **,^>v\ - 4 - 
B*- 2 -TttVj yco«iffi-ca^W*o-B*T^ 

mSks *>sa*>»«E** IK^nyyW<DlltLt 

LTb e y Soffit &«^LfcJ§^, ■*r^3*5/*/l' 

fcv* 5 UO*fc. *^-e3Elc«*W5ESra*fi 

jfefc*S», 3 - [ (R) -l-tK^v/xf/p] -4 

2 -r-if y^p^x^fyna^o 
- ffe^^r i/* /i^sRn/WbR* £ tr y i> > fc 

[ft 4] 




[l] 



[5t«K RlilST/^^S^, n|j:lft^L3©8S 

(1) 3- [ (R) - 1 - fc Ko^i/xf/u] -4 -g 
&-2-7i?^/ Vfc^n=?®:n;*7Vi'fcS\ fc° y 5* 
>kfc&® [I] 0 1*fctt2a«±fc©#£T"CEJS 
rfctrttBil-S, 3- [ (R) -1- (gift 



■tf^/y^ttfilfc, (2) f«8S*ffl^5:i«:» 
®fc-r-5±lB (1) E*o»5tffi, (3) #«»«E*«3: 
-^/^Sfctt^^^/uRjgJIE-CfcaiE (2) !5«co 
S«£2£> (4) n^2*fctt3tfcSifi (1) ft<^L 
(3) mmcom&m. (5) R^2fcfc£tf6#l;:m& 
lt^6±e (4) Ettociafiife, (6) r^v^S 

•C*>3±E (1) fc^L (5) iSfcO$^&, (7) tr 
y i^vfc 2, e-yV'f-^^oflrtET^RjeS-frSri:*: 

^mfc-r<5±ie (3) mm^mmm, (8) vywt 

1-*±E (3) E*to«KfcfcH+5fco^fc*. 
[0 0 0 5] *%WV>3- [ (R) - 1 - (B***^ 

yv*BS*ttK:*^rfflv^e)hS3- [ (R) -i-t 

Kn^v^xf/V] -4 -g^-2-T-tf^v^y 4 
££tt&^S**tt-5 3- [ (R) 

^] -2-r^^v ? y^-e*)tttf{piixoto-et>i 
lit 5] 



OH 



HI] 



->/Mk5WJ fc ^BUST-fa e>K»££ ft ft v v ^ b ft 

*, K*fcU<tt«lt*Sr^-r5ST-*>oTti<, 
/u*^hS*^oJ:5*ri/yWbSr$«t»5a«r*L"C 



-3- 



®5t, -OCOR 3 
Kt, R 3 f^&S£WLT^Tt>J:^T/u*/i'g > 

®^ -S (O) m -R 4 

®a, 

[ft 6] 

-O-C-Y-R 1 

II . 
Z 

/ntX -f y^ntT/K -fy/f/K tert- 

y^w*ifoC 1 . 6 ryv^/V'SdS»* U\ ±15 

/V, 2-y^A— 1 -T'n^^./^^OC^eT/^^r— 

^«3fts#*uv\ ±15 rtt^ssr^fLr^-cti^r/u 

/K l-^nt^;K 2 -:/n t°^/u& if (DC x - e Tfr 
*^A*Wff*U\, ±15 rB***r*L"tVTt>J:i* 

^DT/^/ws^^btuSo ±15 m&mz^Lx^ 

LTtt, R*. ttlt ajU^foIf*, lft^L2 
ffl*rg*r5-7fig|as#*l,<, fcT 5 =/K 

^fy^/K fcXy^K i^f-T^K ***f-T- 

*LV\ ±12 m&MZKLX^Xh&b^T y-/ugj 

ffliMb*i£ 0 ±12 rnsixsr#Lr^rt><t^*Di« 
Sj o ra^gj ttrn, «*tf, it** Wtft ft 
*o 5 V>* < t fc 1 i^fngfJ:to^f« 

ss, *fc^4^*5v^wt^fift(D*3?#l^6«*a^S4 



yyw t 6 7yy/k hyryy^, f7^ryii;K y- 
h^yy/K ey>vK fyy^K f^-zK 

[0 0 0 7] ±I2<£>TA'3VK TA^-'K T/U^r~ 

1, #/w<^/^g, forfeit ffl&Tj^frjjfr 

7 r ^ ^1, ^yfe^ t^i^fiiR7/^;i'^^7 7 * 
^g ^f/^/^r^^^tt , */^^ 

*vv^g, fijRT/U3^^*;i/*=/uS y h 

^^A^-^g t'y ^a^^a^-a^ 

4 if) > {sarA^^g y h^^>, 

i^/u^d-ftif) . ry-/wfts («x.tf, 
*) s isar^^/us 

fcVuft^) , (SSTyu^-^S (Wxitf, tf-^K 2- 

/u, /n/^/^O , C 3 . 8 ^^u7/^S (#J;i 
tf, V^n7 P nt>, V^n^i:') , g^S^^t 
LTV^t>iV^**Jia4iftffflV^bftS. g^S^iC 

t>J:^****t LTtt, 0»J^L«, ±12 rg^g^^L 

fci^C^eT/^^S y^/K ^ 

^y^i^^) , hy^/>> ^y/Kc^sfflv^e> 

±l2C 1 . 6 r^^r/WS, 7*=^I, C 7 . 10 7 7 
yu^yuS, hy^/K ->y /^*LT^Tt><tu^tt«ia 
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^n^efcjf) % C 1 _ 3 7/l'*A' ^ 

y>, n-yn fcVu^^) . C^TJV^/utti/ (Wx. 

if) % C^eT/^/^^^/U (fllxJi, awS/l/, 
^yl^/l^n/U, :n WM^/jli:) , — hn 

-CH (R 6 ) COOR 7 

[0 0 0 8] R 6 T'^b$n^®aryU^^S^ LT 

ffl^e>*u *fcyfvWS#SU\, R 7 -C^fc>£tL3{£ 
SISfcL-Ctt, Wlill(HMrtLt^rtt^C 1HJ 
T/U^/U ■ (WiS, ^^/K ^fvU, n-yntVu, i 

yl'&if) , lM^tUV^{)i^7xn;K h V 

ft if) , C^Tyi^y^yW^yU (01;ttf, tfvi'S 
yu, ^yu^y^ -y^, ^^/u^yv^ziyuft^) , =l 

tert— y^/K ^V^, p— ^ h^ri^^vvK 

y^/t^yyK tert-y^^^^i/y/K 

n tvv ?vW> y yK ^ ^?vy =c =^;uis y /us 4 if 

(Dtttll R 2 ^C 1 _ 6 T^^Ot>co^gi^u< s 4$ 
fc^A^iV*. ±J£Lfc3- [ (R) -1-tKn* 

* 5o 1$W¥0 1-254656, rh7^K 

uy — X (Tetrahedron Letters) , 2 6 , 6 7 
3 (1 98 5), R 2_8 , 507 (1987) , m, 
2 8 , 6 6 2 5 (1 9 8 7) 4fflCE«<Z>*«fe*ffl^r 

[0 0 0 9] ±&Lfc3- [ (R) - 1 -t Kn^>x 
-4-g*-2»T^^/VSr, {fc^fe [I] 



fclCio'C, 3- [ (R) -1- (!!&** 
v'^/U^n/V^-^ri/) zn^vu] - 4 - 2 - Tiff- 

yy^ittsrtms. [i] <K R-e 

yU, 7»u fyVft if <7>C 1 _ 3 7/V*yl'S& if jftSfflV^ 
tiK #lC*fyl'asjJ*LV\, nill &^L3coS&£it 
trf#, 2ttfl3#8*U\ {fc£* [I] <bLT 
II, W^tf/V^S^, =V ^#if^#* Ll\, «MCR 

bit 2, 6-/^^y, 2,4,6-^!lv?y^L 

v\ *R£T?Jfl^e>*ia*£i urtt, t°y 

^>t2,6-/Vf;/>, t o y^>^2, 4, 6-^y 

^©ft**fr*##*u\ ft^fe [1] \*. 
cxmmvit&m [i] sr2«a±ia^uTffl^5rt 

Mfc£* [I] i©3- [ (R) - 1 -fc Kn^>xf 
;U] -4-ft&-2-7if^/>l^yMC#^£{£/B 
J^4T*ii^l~l O^Si, »*L<ttl^ 
3^1ffc5o 3- [ (R) -1-tKn 

- 4 2 -Tif ^v/ > 1 ^Mcn 
LT, t*y 2, 6-/U^v ? >'T*li j ett ; enifi^0. 

0 1-0. 8^/^SSi: 1-1 0^r/^m, »*U<li 
0.0 5-0.5^ii:l-3^M, fyi^V 
t2,4,6-3!I v^VT-fi^tL^tvii^O. 0 1- 0.8 
^/vSii: 1-1 o^e/i^i:, ffSKlto.os-o. 
5^/u^fii: 1 -3^/u^fi^ffil^o 
[0 0 10] ±e^n*Bfc:**7Vl'i LTtt, 

Mb 7] 

o 
II 

X-C-OR" 

[St, R 2 {^gmg^^LTv^-r^ctv^r/^^s 
z»m*bti&. R 2 -?mt>£ft% r«uissr#Lrv^ 

X . G 7 /V*;Vt£¥itm^bhZ>o t^/K x-f-A' 

i^T^^r/vSj co rg^sj ttm c 
■i-eTyu^S ^^/K ^^yu, n-^n 

tVuftif) , C^eTyu^^yuS tf^yu, 1 

-/d^/K 2-yr-yi-ftif) , C^eTy^^-^yi/ 
£ (fl»JAtf, oi^^iyu, l-T'Db^yW, zfu/<;V^;V 
ftif) > EftS**LTV^rtJ:v>7^=.yi-S, hy^ 
yu, ->yyuft^^?>3SffnS lft^L3f©^vMbti 
5 0 ±E7x=yuX3ftS*-L"C^-Ct±^«SlSi:Ur 
tt, C^T/u^S ^^yK n- 

ynfyuftif) , ^nyygf («itf, ^yu^n, 
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if) 4ifd»e>atfixSlft^L3ffldSfflv^e>ix5. R 2 

;V S o — ~ h n^V^/K p — p< h^r^^V^/K 
(4 h^->^o:-/u) ^f-/K ^7x^;Mf/K 

[001 i ] x-e$tt>£tiz^ulf>m*b urn, fl 

fflfitt, 3- [ (R) -4 - 

K&-2-7i^^/>a^wc#LTii^i-i o-e- 
A-^ft, #*L<r* 2- 6*^8*1?**. Effia* 

ft. 3 - [ (R) -l-tKn^>xf;u] -4-B& 

ft;^ [i] <oaat*4ifoK 
*, M*Hb^«. ft^* [i] ^ti, m#xxmmm 
[0012] ««o*j6tt, ■aftsrtwutt-eafi 1 

Ciot, J: 0 «JR»-C^o»*l««c 3 - [ (R) -1 
-2-Ti?f-^/v£#5;i£as-c#s 0 ±e#«*a 

(£TF* TH F <hB&1~) , v^^MJ-V, 1, 
1, 2-^ h^ri/^^ V, 

t^-As, mm^^ t ftn^otr/v, mt&f-fl'tti 

if) , 0HbJc* (#Rl2, -O-ifV, h/^^, 

f, ^^v, i. 2-^ y*i/x.$>, mwt^r 

[0 0 13] #S*-e»v^b*tSWlo*tt, j8«C*5J: 
1/3 - [ (R) -l-tKn*5/xf^] 

VC0aSlCtoTS*S^3- [ (R) 
-1-fcKn ^r^>3if-/u] - 4 -Sift- 2 — Tif 
^1 g|C*fLT, 0 0ml, »^L<{15-1 

0 Oml-Cfca, SJfciBS+fcfc^Tffl^a 

JK*Kb^4b [ii] 0 3&^Baffi^ft1-^-tfi*v\ 



[ (R) -1- «»;d-*V#/U#=^**S/) ^ 
0C00K 1 



K^, R 1 , R 2 flMIBci:^«^^^r^o ] -e*fc$ 
[0 0 14] *»Wt?»6it5 3- C (R) -l - (H 

^fvu] -4-H^-2- 
If, ^fnf^^vX (Heterocycles) 25f 2 2 1 

I (1 9 8 7) , /Uf^y^ if ^S^/v 

4 74^4 ^"7^ i^-r/^V (Bulletin of the Cheraic 
al Society of Japan) 59t 1 3 6 31 (1 9 8 
6) , f h7^Ko^^-X (Tetrahedron Letter 
s) 2 5| 2793K(1984),WU26* 8 
91 (1 9 8 5) , $r$#A' 77-7^^)7^^ 
~?J\' = 7~4 \s (Chemical &; Pharmaceutical Bulletin) 
37§ 2 3 3 81 (1 9 8 9) , v^-^ Jrzf 

v/3 ^ (Journal of the Chemical Society Chemical C 
ommunication) 9 0 81 (1983) , l*k 82 11 

(1 9 8 9) , ->vW<?-# 7*7$ (Helvetic 

a Chiraica Acta) 69* 1 5 7 61 (1 9 8 6) , # 
I^Bg 62-263183, 1^57-146777, |H6 
4-22880, 1^64-22880, (^61-474 
89, H6 3-3 0 3 9 8 1, 1^63-287779, 
(^63-188662, 1^60-104088, f^64 
-4 3 9 8 6, *&W$- 1-197483, H3-167 
187, H3- 1 6 3 08 U 1^12-300187, R 
2- 1 4 9 0, WJS¥2- 1 7711 ZtlZXLW&<T>1* 

[0 0 15] KTJc*lKWfeJ;t5*#0iJ-e*38W«:*e> 
r*^^x (Gemini) 200 (200 MHz) 
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d : tf-fUyV 
q : y* 7 /Uy- y h 



J : ^y/y^ 



s : \s>*f\/y Y 

t : hyyi/y h 

h 

br : *gj£l^ 
[0 0 16] 

(3R, 4R) -4-Tirh3r>— 3- [ (R) -1- 
t Ku^voc^/l/] -2-Tif^vW (1. 0 6 g) 

4-^f/i/7 5 / f y (1. 4 7 g) £JD;L, ^ 
^T^nn^f/i/ (3. 1 8ml) O^DB^^y 
(10ml) Sr5«fPfl^ltT«TLfeo »T**7«I^ 
fiT3 0#|ffl«*Lfc. Ktttttrfttftlt 

y^yj— (^y*y;u5 0g, fts^f-^-^^f-v 

1 : 2) -C»(i*|«i-*t, (3R, 4R) -4-Tir 
h^ri/-3- [ (R) -1- {TV !\'**i/jo;l'#=u;V 
ol^jV'] -2-7^^/^0.0 54 8, 

(3R, 4R) -4-Tir h*v— 1 -T 9 fr**i/iJ 
/U^-/U-3- [ (R) -l-tKn^>x^] -2 
-7ff> ? yy^o.3 3 2 ga0{ (3R, 4R)-4 
-Tir h^rV- 1 -7^/^^^;^^- 3 - 

[ (R) -1- (7y/^^r^Wr:/^^v/) xf 
-2-7ff^^0. 4 3 5 gftbtlftc 

(3R, 4R) -4-Tir h**>-l -7J;U**^* 
/l^ztf^/U- 3 - [ (R) -l-tKD*i/if/u] -2 

I R (Neat) : 2980, 1830, 1750cm" 1 
1 H — NMR (CDC1 3 ) 6 : 1. 37(3H, d, J=6. 2Hz), 2.16(3H, 
s), 3. 19(lH,dd,J=1.6 &;6.2Hz), 4. 25 (1H, quintet, J=6. 
2Hz), 4. 7-4.8(2H,m), 5. 3-5. 5(2H, m), 5. 97 (1H, ddt, J= 
10.2, 17.2 &; 5.8Hz), 6. 37 (1H, d, J=l. 6Hz) 

(3R, 4R) -4-7th*'>-l-7J;U^* 
3 - [ (r) -1- (7y;m^;^ 
/Is***/) aifyu] 

I R (Neat) : 3000, 1830, 1750cm" 1 
1 H — NMR (CDCI3) 6 : 1.46 (3H,d,J=6. 4Hz), 2.13(3H, 
s), 3.34(lH,dd,J=1.8 &;6.0Hz), 4. 6-4. 8 (4H, m) , 5.18 
(lH,dq, J=6.4 &; 6.0Hz), 5. 3-5. 5 (4H, m) , 5.8-6. 1(2H, 
m), 6.56(lH,d, J=l. 8Hz) 

[0017] ###J 2 

(3R, 4R) - 4 -Tir h^-y- 3 - [ (R) - 1 - 
t Kn^ri/xf/i/] _ 2 -Tif^-vW (l.04g) 
£l£j&THF (3 0ml) lC}S;&>U fc°y^V (0.9 7m 
1) SriDx., ol^nn^S7!)^ (0.6 4ml) SriP 
X.T3 0t-Cl»#L/Co IWSI^dpW!)^ 



(3.18ml) £3{nIigML 3 0°CT^ 2 B$ L 
fee ^TSaB*U-C»fettfc»aicft«?^^i3«fc 
WIN HC1 «rJD*.T«9Siffc. **JH£$MRU 

/^5 0g, IfflfcifvU-^ifV 1 : 2) T*»Si1"-5 
t, (3R, 4R) -4-Tir h=^>-3- [ (R) - 
1- (7y/^^y*;^x;ut^y) -2- 

[0018] HJfiW 1 

(3R, 4R) -4-Tirh^rv— 3- [ (R) -1- 
t Kn^VaL^Vl"] - 2-Tif^^y > (5. 1 9 g) 
^ITHF (12 0ml) |C»^L, 2 , 6 -A^v^ 

(6.9 9ml) ioi;(;t 0 yyy (0.4 8ml) SriD^L, O 
l^Dn^87!l^ (3. 1 8 ml) ZMtlX 3 O^T? 
jf#Lfc 0 l«FlBtt(C^oo*RTy^ (3. 1 8ml) 
^3 0il«, 3 0t^2tflW*#Ufc« MtEET*K« 
5feLTt#«bft fcatt^ftKai^/U (2 0 0ml) 
IN HC1 (5 0ml) Sri0ttS9I iffc. #«SS£ 

y*y/H40g f ftK^^vu-^riJ-^ 1 : 2) -c 
»§W~5<!:, (3R, 4R) -4-7th^ry-3- 

[ (R) -1- (7!)/^^^;^^t^^) ^ 
/V] -2-7W^;y«ffeWiilT6.9 5 
g (IR^9 0%) #^tifc 0 

I R (Neat) : 2980, 1790, 1750cm" 1 
X H — NMR (CDCI3) 6 : 1. 46(3H,d,J=6.2Hz), 2.12(3H, 
s), 3. 37(lH,dd, J=l. 4 &;6.8Hz), 4. 6-4. 7 (2H, m) , 5.12 
(1H, dq, J=6.8 &; 6.2Hz), 5. 29(1H, dq, J=10. 4 &; 1.4Hz), 

5.36(lH,dq, J=17.4 &; 1.4Hz), 5. 85 (1H, d, J=l. 4Hz) , 
5. 94 (1H, ddt, J=10. 4, 17.4 &; 5.8Hz), 6.53(lH,brs) 

[0019] MMM 2 

(3R, 4R) -4-Tir h^>-3- [ (R) - 1 - 
tKn^ryxf/U] - 2 -Tif^/* V (1.04g) 
SrttJ*^***^ (30ml) fc*d*U 2,6-/1^^ 

y (1. 4mi) ioir/ey (o. imi) ^judx, ot^ 

^no^87y;V(0.6 4iDl) ^DtT3 0tt*i 
&Ltz 0 llW»|:?nn*i79^(3.18il) £ 
4 0i6lD«, 3 0tt2«j$U: o ttET*ttff± 
LT»e>llfc»itfcBlt3i^*5J:tf 1 N HClSriD 
itS9fi-fffc. *T«Ji«:$HRU ttft«M7K»tt. 
«SftA«*-c)H»:ft*««*«it^ y* i*-Cig;*g L 
fee ateT*«t«*L"C#6hfcastSrvy *#;v$y 
A^n7F07^ (ixy^y^SOg, 
-^=3r+J-> 1 : 2 ) rttfi-r**, (3R, 4R) - 
4-Tirh*v'-3- [ (R) -1- (7y;^y^7 
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[0020] 3 

^>^*V (3 0ml) Srffl^T, I^SIiCKjft L&teg-T 
Si: (3R, 4R) - 4 -Tir h 3 - [ (R) - 

T*f-V/>#9meM#tob LX 1. 4 2 g (JR*9 

2%) #e>^c 0 

[0 0 2 1 ] SJgflU 

ll^J2^c^v^T^^^1^^(ott^ | 9(-l^^^/u o 

0ml) Srffl^T* ^nn^i7y/^tf2.5 6nil* 
f^tlcra£L&&3S^-5<b (3R, 4R) -4-Ti?h 
**>-3- [ (R) -1- (7!i;^^/^/^ 

T1.3 1g OR* 8 5%) W&tlfc. 

[0 0 2 2] JlffitfiJ 5 
*JfiWlllC»^-C2, 6 -Asf-i?XDftt>9 IC 2, 4, 6 
(3R, 4R) -4-Tirh* 

*>-3- [ (r) -l - (r y^t*^*^*^** 

>» a: ^/u] -2-Tif^vV VI. 2 5 g 01X^8 1 
[0 0 2 3] gUfctfl 6 

(3R, 4R) -4-Tir [ (R) - 1 - 

t Kn^v^^/i/] -2-7^^/^ (1. 7 3 g) 
«rK»THF (4 0ml) «g/>)>U 2 , 6 - 

(2.3ml) *3j:rrtr8y> (0.0 8ml) SriP^L, 
^nn^Sp-^hn^> (2. 1 6 g) SriDi 
r 3 OTC-CSl^Lfco l«fHSl:^ao*Bp-r:hn 
(2.16g) £4I§Hl;Sn1£, 3 0°CT*2B#f B 1 

/^il/lN HCl£*n;tTfi»3fi-tffc 0 ^rits*^ 

Hfcis^v/^yw7A^D-7h^77>f- o>y 

^y/W8 0g, Mfcu^-A*-^ *f"V 1 : 1) T'fSM 
1-5*!:, (3R, 4R) -4-Tir h^i/-3- 
[ (R) -1- (p-= hu Artf—A* 

3. 0 1 g (IRSP8 8%) #<b*Lfc 0 I^7 9-8 0t 
I R (KBr) : 3280, 1780, 1750, 1740, 1520cm"" 1 

'H-NMRtCDCla) 5 : 1. 47 (3H, d, J=6. 4Hz), 2.12(3H, 

s), 3. 38(lH,dd,J=1.2 &;6.4Hz), 5. 16 (1H, quintet, J=6. 

4Hz), 5.25(2H,s), 5.86(1H, d, J=l. 2Hz), 6.56(lH,br 

s), 7.55(2H,d, J=9Hz), 8. 24 (2H, d, J=9Hz) 

[0024] mm&i 7 

(3S, 4S) -4- [ (R) -1- (^x^/Mf 
frtti/HAsiR^fr) -3- [ (R) - 1 - 1 

Kn^voifvK] -2-7W/y (1.06g) £ 
K*THF (3 0ml) fc*a»U 2,6-A^V (0. 



7ml) joitF^y^V (0.0 5ml) £JD;i, O^T** 

DB*87y/u (o.3 2dD SriPx.T 3 oX:xm#L 

tCo lB$F|S(C^no^87 yA (0. 3 2ml) £40 

bahe. 3 o c c-c2^na#Lfc. ketskkl-c 
4tt*-cw*a*a«**»^ y* * a -c«ut l fc. 

ttE T®£J£S£ LT» b*tfc**«r > 'J * y a# 7 a * 
*-*V 1 : 2) -e»Ki-5<!:, (3S, 4S) -3- 

[ (R) -1- (7!);^^'>*;^^/^^^) 
A-] - 4- [ (R) - 1 - (^7x^;Mf;^'>* 

LT1.2 6g (iR^9 6%) »5>*ufc. 

I R (KBr) : 2780, 2950, 1770, 1750, 1730, 1655cm 
-1 

A H — NMR (CDCI3) 5 : 1. 27(3H, d, J=7Hz), 1.29(3H,d, 
J=7Hz), 2.75-2.90(lH,m), 3. 15(1H, dd, J=2 &; 8Hz), 3. 
89(lH,dd, J=2 ft; 5.6Hz), 4. 55-4. 65 (2H, m) , 4.95(1H, 
m), 5.2-5.4(2H,m), 5. 8-6. 05(2H, ro) , 6.86(lH,s), 7.2 
-7. 4(10H, m) 
[0 0 2 5] 

[ftUH] ttTlc*»W(0»*«:*-rfc*lc, (3R, 4 
R) -4 -Tir h^r^>-3 - [ (R) -1-t Kn^ri/ 

^3vi/| -2-7Wyy^pnWy^i^ 

«-«^S^cfct/S«SE#«ETT'SJtS*-frfc^O (3R, 4 
R) -4-Tir h*i/-3- [ (R) -1- (7^/^ 

(G) , (3R, 4R) -4-Tir h^rv/- l-ry/U 
3Mr5/#yU3#:^-3- [ (R) - 1 - 1 Kn*->xf 
/V ,] (H) feJ:tf (3R, 4R) - 

4-T-fe r-**>- 1 -T y/^=¥->^/^r:;V~3-- 

[ (R) -1- (7y^t^r^«^;^V) 

a-] -2-r-tfT-sw (i) (D^m (%) sr^i-. 

(3R, 4R) -4~Ti? h^>-3- 
[ (R) -1-fc Kn^^>zc^/u] -2-nf^vV V 
(6mmol) (2 0ml) fc^L4fiS«:lD*.fc« i 3 

OWpoW!)^ (24mraol) *3.5«PBB^t"C 

ffiTtfco 3 0t:"e2^iBs^«, tt*3i^-e*3R 
U IN HCU *^JB*»B*Lfc. 

fMfc*0>fl:£* (G) % (H) 3o<fctf (I) O^iSrH 

1] 

HPLCO^tt : 1oy A : Capcell pak C 18 

:UV (2 1 8nm) 
iftjSE : 1 . Oml/min 
lit 9} 
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[0 0 2 6] 



0C00CH 2 CH»CB 2 

0 JJh 



OH 



OCOCH, 



X00CH,CH=CH, 
1 ^OCOCH: 

" rr 



qJ-NCOOCH^H^CH. jjJ-NCOOCH.CH'CH, 



(G) 


(H) 




C I ) 




















3 (%) 




mm 










No. 




G 


H 


I 


i 


t* J'/ JH-2,6-*f'/ > THF 


90 


0 


0 


2 




90 


0 


0 


3 




92 


0 


0 


4 




85 


0 


0 


5 


f !!■/ V+2,6-3!'/ V THF 


81 


0 


0 




try^v THF 


47 


0 


0 




4-7 jW;7f Jyy CH 2 C1 2 


3.5 


21.5 


21.3 



1MT-<7V (Bulletinof the Chemical Society of J 
apan) , 5_9 , 1 3 6 3 (1 9 8 6) 

— [ ( R) — 1 — fc Kn^yxf/v] _4_g^_ 2 - 
^rt+W**LTtfffl*3- [ (R) -1- 



^fc*W*iLT*JB4 3- [ (R) -1- 

31^/u] - 4 -g^- 2 -Tiff" 
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